In this work, Monte Carlo organ dose estimates derived from actual pediatric CT scans were compared with organ dose estimates from simulated CT scans of anthropomorphic NURBS phantoms. We segmented CT images for several pediatric subjects that received chest, abdomen, and pelvis (CAP) examinations into voxelized phantoms. The ITK-SNAP program was used to segment the major organs, skeleton, marrow, and body in the torso for each patient (e.g. Figure 1 ). We simulated CT scans using a Monte Carlo radiation-transport code developed in-house with the GEANT4 toolkit. We then calculated doses to the segmented organs in all of the subjects. This also permits derivation of standard tool measures such as dose-length product (DLP), CT dose index (CTDI w and CTDI vol ), and Effective Dose (ED) for each subject. Our whole body and organ-specific dose estimates will be directly compared to DLP, CTDI and ED values provided by the CT scanner for these examinations, to calculate the percent difference in each case.
A goal of this study involves effectively evaluating red-marrow dose from CT scans. This may be an important factor to study when considering radiation risk as a function of age, but given the complex nature of the problem, has not been studied thus far in detail. The red marrow distribution in the body is known to vary with age (1). Newborns, for example, have almost all red marrow, but the amount of red marrow in many bones decreases in geometry with age, as well as its conversion into fatty, yellow marrow. We are evaluating this in detail with our realistic anthropomorphic NURBS phantoms (e.g. Figure 2 ). Figure 1 . In this image, the red marrow can be seen as red with yellow corresponding to bone thickness.
We calculated doses delivered to specific organs by inserting the voxelized phantoms into the GEANT4 radiation-transport code. We looked at the ratio of these dose values in order to see the differences between our most similar NURBS phantom when compared to the dose values calculated to each segmented portion of our actual voxelized patient phantom. In general, there is good agreement between our organ and marrow doses for comparison of our NURBS models to real patients of similar stature (we note that we did not deform the NURBS model to be a close match to the patient, we simply selected a real patient who was fairly close in stature to one of our defined NURBS models). Specific ratio values are shown below in Table 1 .
Matching real subjects with our large library of NURBS models of different age and body type will allow us to assign more patient-specific organ absorbed doses for pediatric subjects who receive CT scans at our facility. The quality of dose data to be assigned to pediatric patients receiving CT examinations thus will be significantly improved using the information obtained in this study. References:
